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Table 27.1 Percentage Stress Contri¬ 
bution to Maximum Deflection for Thin 
Rings 



Bending 

Direct 

Shear 


Stress 

Stress 

Stress 

Vertical deflection 

+98.44 

+0.43 

+ 1.13 

Horizontal deflection 

+99.51 

-0.30 

+0.79 


where \ is the ratio of radius of curvature to depth of section. 

Assuming that a typical thin ring can be characterized by \ = 10 = R/h, where 
h denotes the depth of a rectangular cross section, the percentage contribution of 
the various stresses can be computed from Eqs. (27.4) and (27.5). The relevant 
results are summed up in Table 27.1. 


DESIGN CHARTS FOR CIRCULAR RINGS 

It is evident from Table 27.1 that the simplified analysis of rings, involving bend¬ 
ing stresses alone, will be acceptable in most design situations. A considerable 
amount of mathematical work associated with the derivation of formulas including 
the effects of direct and shear stresses can, therefore, be avoided. 

The parameters most frequently required in the analysis involve radial deflec¬ 
tion, slope, and bending moment as a function of angle 6, defining the particular 
location along the circular contour. Numerous closed-form solutions have been 
worked out and can be found in design literature [11, 35]. A summary of the more 
common loading configurations is given in Table 27.2. The relevant design factors 
are denoted by A' u , and K M for the deflection, slope, and moment, respectively. 

ESTIMATE BY SUPERPOSITION 

Several important cases summarized in Table 27.2 can be used to answer the ma¬ 
jority of practical design questions related to the response of closed, thin rings. 
Should a question regarding a more complex type of ring loading arise that is not 
covered specifically by Table 27.2, the designer may wish to solve the problem using 
the principle of superposition. It will be recalled that this principle allows us to 
add algebraically the stresses or deflections at a point of a structure caused by two 
or more independent loads. This principle is applicable as long as the resultant 
stresses and strains remain elastic. 

To illustrate some basic steps in applying the principle of superposition to ring 
design, consider the response of a thin, elastic ring subjected to a four-way tension, 
as shown at the left in Fig. 27.2. Symbolically, the principle of superposition is 
illustrated in Fig. 27.2 in terms of a diagrammatic summary of the two effects. The 
basic component in this study is the ring subjected to diametral tension, as shown 
at the top of Table 27.2. In its vertical orientation it represents a two-way tension 
along the vertical axis indicated in Fig. 27.2 as the first component. The same ring 



